EC 8-1. 


II. 
$ 1. 
a,b,c deq.o: 
1. a+beq. 
2. a=b.=.a+c=b+<c. 
3 a+b=b+4. . a . ` 
4. (a+b) +c =a (b+c) =a +b tce. 
5. a+0=a. 
6. — aeq. 
7T. a=b. =, — a = — b, 
8, —(—a)=a,. 
9. a—a=0. 
10. a=b.=.a—b=0. 
11. — (a +- b) = — a — b. 
12. a—b =a =+ (— b) = — (b — a). 
13. a+b=c.=.4a=c—b. 
14. 42-65 —0.a —5 —0.-—,a—0.5 —0. 
15. (a — b)+ b =a. 
16. (a -- 0) — 5 =a. 
17. a — (a — b) =b. 
18. a+ (b — c) — a-2- b — c. 
'19. a— (b —c) =a —b--c. 
20. a — (b + c) = a —b — c. 
ameo. NOR 
22 a>b,=,b<a.=.a:b+Q.=.a—beQ. 
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[v. P53] 
[v. P54] 


74 hp 


. mod (— a) ==mod a, 


. maN.o. SR ucc Pii 2. (m Ni 
» .ftglZm.O. z gwo c Kelte ace 


» a D 


r—.n--m' 


.m,mtN.ftalZaeem.0. 2. m fpes 


. meN. fEq!Zn. 0. mod Z Rr SON 


« P, qen.p<q.o.Z(p, q)—p—1--Zog—n-(q4-N)-(p—N) 
.MEN.O.Zn= Z(1, m) 


a gen. fealZ4(p, q).0.3' fe Er 


na — Mee a 
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.9€(Zm|Zm) sim.9. zd 


e us 


"an =+ T) 


— fp fpp-1) -t- 


IL — $ 1. 9 
PANO lO 6 OM dÉ Dwe. 
.a—»b.=.arc—b-eoe. 
.a4>b.c>d.9.,a+c>b+d. 
.a>b,=.—a<—b. 
.ax»b.=.c—a«c—Db, 
.G-r-a--2a. 
- (a+b)+(a — 5) — 2a. 
. (a> 5) — (a — b) = 2b. 
.a+q=q. 
. q +q =q. 
—q-g9. 
«Q+Q=-Q. 
.-Q-Q=-Q. 
0-:Q. 
.q—Qoi0o—Q. 
.mod0=0. ) 
.«aeQ.o.moda=—a,. : [Def.] 
.ae—Q.o.moda=—a. | 
. mod (a 4- b) mod a + mod b . [v. P55] 


[Def.] 
[Def.] 


[Def.] 


- + 
[Def:] 


$ 2. 
a, b,c, deq.o: 
1. abeg. 
2. ax b — ab. 
2. a x 0i U. 
A A 
5 a X(=1)=-—a. 
6. ab=ba. : 
7. (ab)c = a(bc) — abc . 


. a(b + c) = ab > ac . 

. a(b cl — ab — ac. 

Ma ONE eie esto 
a: (942 res) e e 010 E 0 140 210). 
.a=b.o.ac=nbe, 

Hacia bci. eim — 0 9-0) =b. 
.«a,beQ.o.abéQ. 
ETEL Re act be, 

MO ACH beo. a Db, 

. mod (ab) = (mod a) (mod 5) . 
«QXQ=Q. 

ur COTTI- 
LUS L I H, 


«aeq.a-=O.o0.jaeq. 


> » om) a. 
» » .O.aja =1. 


.a,b-=—O0.o. |(ab) = (Ja)([b) . 
o (Gc ms 0 0 Bro) s coe (0) ian 


o.ab|b —a. 
a, $= 20.0. a((alb) =b. 
0. al(b[c) = ac|b . 
Ry .0.djb=—acdjpbe. 


30. c-=0.09.(a + b)Je = ale + ble. 
.| mod [a = [mod a . 
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. P44] 
. P45] 
. P46] 


. P47] 


. P48] 


IL “488 2-2 11 


32. a,beQ.0:a 7 b. — .lu «jb. e 

33. > $0 Dot (AL 

34. j-Q—- —Q— —Q. 

35. b- — 0.0. ajb = c + (a — bc)|b = e — (be — ajib. 

ey apela. = .ac— bd. 

37. > .= . (a + bb = (c — d)jd . 

38. a—b.o:alb—cejd.—=.(a—b)b—(c—d)id. —.(a+b)(a—b)=(c+d(c—d). 
39. ab = cjd = ejf . o . ajb =(a+c=-e (b+d+f). 

40. ajb == dje . bjc = elt, o, ajc = dif. 

eee e ble dje. 0 aje—af. SCH 
42. ab = cjd . eb —=f|d.o.la+eb=(e+f;id. d Idi eft i. od c U 


43. meN. fealZn.o. If — pt re x (f) XX (fm) [Def] i 


OE > age (Zulu) sim o. fr H fige) 


Lun 


45. m, ms N Te ql Zn. o H. fr DU Tf x um fon +1) 
r= ra pe 


rem 


46. me N -fEqlZa.0.4 5. T fr X fr 4 


E AES uer 90. 010 Zn. AN 
DN SO mall pr HERE, 
E A 
sait 


e y Es YO epus d equ: 
It konn ts 


2. > HL T y 
3: » (ru Tr m. 
4. a! — a. ; 


5.a-—0.mc:—N.o.a"-—j|a-". . s a e e [Def.] i 


6. » «oe emi : d a a d E Des] 
m,neN.o: 

d. da um amen, 4 

i (tre Oo ems fa 


9. (ab)" = abr. 
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12 TI. — $58 : 


10. a- =0.b==0.m,nen.o.P7.P8.P9. 


11. a-=0.men.o.(ja)” — |a" —a—m, 
12. > . 9 . mod (af')= (mod a)" . 
13. > K: e o 

14, a ce Q. o. at"+1—= — (mod offi), 


15. a, beQ.meN.o:aZb,=. a" ZO", 

16: wQ HD Lim, me N soi m «Gn,— a" a", 
DU AY. » R AN AAA an 
18. meN. ege o. (0^ "fr)" = D "(rey 


8 4. 
1. (a +b) (c + d) = ac + ad + bc +bd . 
2. (a — b) (c — d) = (ac + bd) — (ad + be). 
3. (a+b)(a—b)=at—b?, 
4. (a +b? = a? — 2ab +b. 
5. (a — b} = a? — 2ab -- bi, 
6. (a + b} + (a — b}? = 2(a* + b?) 
7. (a+b) — (a — b} = 4ab . 
8. (a +b + c)* = a* +b? + e + 2ab + 2ac + 9bc . 
9. a(b — c) 4- b(c — a) -- c(a — 0) —0. 


Kad, 
e 


. (a — b) (c — d) + (b — c) (a — d) + (c — a) (b — d) — 0. 


pá 
m 


(ra+b+c+d)+(a—b+ec+d)+(a+b—e+d)+(a+b+c—d)? 
4(a?--b*-i- c?-- d?) . 


« (A+b+e+d)"+ (a+b—c—d) + (a+c—b—d)? + (a4- d —b — e) = 


12. (a—5)*--(b—c)*-- (c—a)*—2[(a—b)(a—c)4-(b—a)(b—c)--(c—a)(e—b)]. 


137 ^» pè de >  =2(a*+b*+c*—ab—ac—bc) 
h. (0+b] + 4^ bra lfehods 

21. (a? + ab +- b?) (a — b)= ab— b’. 

22. (a + b) — a? + 3a?b + 3ab* +03, 


23. » =0+b343B3ab(a+b). 
24. (a+b+c) =a?4+b"+c43(a'b-+rab'+a'c+ac”+b'e+be?)+6abc. 
25. » = a + b? — c? —+ 3(a +b) (a + c) (b + c). 


26. a*(b — c) + b*(e — a) + c*(a — b) = (a — b) (a — e) (b—c). 


(47 si edd: e fert Flo" 


www.rcin.org.pl 


Tib, S or. 13 


27. a(b*— et) + b(c*— a?) + e(a?* b?) (b — a) (c — a) (e — 5). 
28. (a+ b -i- e) — (b + e — a — (c + a — b)? — (a + b — cy? = 24abc. 
29. a3 > b? -- c? — Babe = (a +b =+ c) (a? + b? + c? — ab — ac — be) 


30. » = (a +b + c)[(a — b}? + (b — c + (c — ay2 
' 81. (a 4- b 4- c — a? —b — e? — 3(a 4- b) (a 4- c) (b 2 c). 
32. » = 3(a + b — c) (ab + ac + be) — Babe 


33. (a-4- b — e) (a H c) (— a b+c) = a(b + c — a) + bYa + e — b) 
+ c(a +b— c) — 2abc . 
34, a+ b --c— 0.0. a? + b’ + c? — Babe. 
35. a? + b? + c —3abc.0.a =b —c.o.a2-b-- c0. 
6. (a — by Mc dA sa 
mi tT dr oli T 
40. (a? id id a — b) =a — H. 
+ AL. (a-b) = a* + 4a?b + bah? + 4ab? + b*. 
' 42. (a+ b -— c)* = a* + bt + c+ 4(atb -+ a?e + b'a + be +c'a + c?b) 
-+ 6(a?b* + ate? + ble?) + 12(a?bc + b'ac + c'ab) 
W 43. » = au? + b? + c?) (a +b +) + 8abe(a + b + c) 
+ 2a%b? + ate? + bic?) — (at + bi > ei 
44, a(b—e)"+b(e—a)”+cla—b)=(a—b)(b—cXc—a(a-+b-ec). 
#45. a?(b—c) + bi(e—a) + c(a—b) — (a—b) (a—c) (b—c) (a+-b+c) . 
46. (a+bx+e)(a+b—e)(a —b + c) (— a +b c)=2(a%0*+a?c*+b*c)— 
(oi b*-- c*) . 
47. (a+b?) (ab?) (ad bb)? 4- (ab/ —a'b)* — (aa! —bb'-- (ab a'b)? . 
48. (a? + b?)? = (a? — b?)? + (2ab)? 
49. (a? — cb?) (a? + ch") = (aa' + chb'"? + c(ab' — aby? . 


50. » » = (au — cbb'* + c(ab' + a'b)? 
51. (a?4-b?+re”(a”+b?c")—(aa'+bb'+ce'”=— (ab'—a'b)*4- (ac — ac) + 
(bc —b'c) . 


52. (ABRIL eo daddy Hoc + dd + (ab —a d+ 
cd'—c'd)?*--(ac'—a'c-2-bd' —b'd)”+(ad'—a'd+be'—b'e), 

53. aa + b) + ab? + (a + LYD? = (a? + ab + b*)* . 

54. [(a — b)? + (b — 0)? + (c — a] = (a — 5)! + (b — ot + (e —a)!] 

55. (a+b)=+r(a-+ec)+(b—c)=(a+b+c)i=+at+bi+ei12abela+b-c) * 

56. (a? — Dc? — d?) — (ae — bd) — (ad — ber, 

7. (à? + ab + b?) — (a? — ab + 0%? = 4Aab(a? + b°). 

38. gie od ralsliz z(a+rtfet dé 

E ^" ^ ES SKS qs GE 

$2 E d Fe refi d ai get ke $ pz pfo Hl 
bd tb ao [ro TA ` an [op EY” 

sh 1 fiet edit att lla (as fie DE dr 
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II. — 88 4-5. 


58. 
59. 
60. 
61, 
62. 
63. 
64. 


65. 


a(a — 2b} — b(b — 2a)* — (a — bla +b}. 

at + 4b* = (a? + 2ab -+ 20?) an — 2ab + 2b?) . 

at + a?b* + b! — (a ab b*)(a* — ab + b?) . 

a(b? —c?) + b*(c*—a*) + e*(a*— b?) = (a— b) (a—c) (b—c) (ab=-ac-=-be). 
(a + b)? — a* —b* — 5ab (a +0) (a? + ab +b). 

(a+5) — a" — b* — "Tab(a —- b) (a? A ab EI. 

a, b, ej; d €Q. 0: alb — c|d .=. (a+by(c+ dT (a? + b?) d?) . 


(a — ce — b) = alb .—. c = 2abi(a +b) .=. |e = > (¡a =+ [b) . 


8 5. 


lxasqom--—0.0.a*-0. 


tw 


a, bay bleq. a bwa Db'.o. ad  -— DU pab ab. 


[Hp. 9. (a — b) (a —b') >0.0.Ts.] 


3. a, b eQ.a- —b.0.a* 2-0 7 Bab. [Hp. 0. (a —5j* 7 0.0. Ts.] 


- (a? + ab +b?) < 3(a* + ay? + bai, 


[3(a* + ab? + b?) — (a? + ab +0?) = Ya — ba? + ab + b*1] 


a Dan E (a em c): 


11. 


a? -— Dë c? — ab +ac--be. 
[Hp. o . (a — b} + (a — c -- (b —c > 0 . o . Ts.] 


. (a -b+ c)? « 3e -- ASK et). 

- (a+b — ey + (a + e — b)? — (b +c — a? > ab +be + ca . 
. abe 7» (a +b — c) (a +c — b) (b+c — a). 

. La? + bc") > abla +b) — acla + c) + be(b + c) > babe. 
. (a — b) (b + c) (c -+ a) > 8abc . 

. Biel +b? + c? > (a +b L c) (ab + be + ca) . 

. 9abc < (a +b + c) (a? + 0? + c?) . 

- BL +08 +- c?) > 3(a — b) (b + c) (c + a). 


20. 27abe < (a +b => c < 9(a? 4- D? — c?) . 


.4,b,c¿Q.a<b<c.a+b>c.9.2ab+ac+bc)>al + b? ce. 
. >be. o bca. .c7»a7»5.9.a?b Det eet a*c--b*a-- c*b . 
. a> bí + c* > abea +b + ce). 
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94. ab — ed, E a>c.o.a+d>b+c. 
25. alb a+c c 
. alb « ejd.o. K pi SA 
26. ala — 5) — (a + e)(a +b + e) 

2ab Y? --b 
eet » | «a < E J. 


aub 2 


8 6. 
a,beQ.m,n,m,m eN.o: 
m 
1 Jag 
- m 
2. Va)" =V =a 
2 1 
A A 
ER, mun 
4. Vab —Vy ay? 
m. m 
5. lia ya 
o" mo 
6. (V a^ =V a 
Va mn 
7 | Va —Va. 
E? 2 yon ar 
8 "PE 2 Va Va 
KÉ a-p <Va ha. 


“fab ab 
4 


2)/ ab 2) ab ab 
L A mou ae L Ja yo V ee =V y 5] 


T ya. [Hp. o. (a tR 0.2. Ts.] 


a—b b a—by 
14. a b. o. | ab He e >) ab pi Ba 


[m 


2 Varo — y a-- — | 


13. a=-=b.09. 
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16 IL. — 88 6-7. 
21. a, b, d, beER.b-eR?.a+Vb—a'-+|b.o.a=a.b=b', 

L K a “a PE ye 
2 0>/3.0.YarPi=Y 452, a E 
ÓN A A = . 

we / RN ni GI 

24. [ y my. GC pw Zb ER 
pl) LÉ ; == = 
95. b. 8a.0. um xx a—(b--a) a. y? 
"PO een Vie 

DEG ASS 

$ 7. 
1. aeQ.2eq.o.a* cQ. 
2. » .«€,ytqQ.0.a*t9 —ar*aV , 
3: > » «9. (4%)Y — az, 
LU c C Tem 
D.» yo. qt s 
qe 
m rz 
6. » m,ntN.o.a^ —J a». 
da 07 of STESSO hdc Clm 
8. aeQ. meQ.m —1.0.(12- aj^ >1+ma. 
9. » » m<t.o (ram «1-- [Mo 7] Peo Po | 
7 Ale L ay rimin, d'm ] 
10. a Hanne Qn no. |1 + 77] t LI kò ] P8 o P10 
11. m,ntQ. m2 no. (1 E (1+2). (9.521 
m n a 
ma 
12. il E 
agQ.msQ.o.(1-2-a) el an ei 


13. 


[Hp. P8.5.(1-- a) > 1-- a2- ma.o . Ts.] 


Bu, m i n+l 4 
mi d ké e 1) i [ Un, (n + leg . nal 
m TUNI EN a a 


m,neQ.o.[ 
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II. — 88 7-8. 17 
21, a:Q. a7 —1.2t6Q.yeq.0:y = Loge, = av — a. 
22. aeQ.a-=i.xr:Q.o.Logazeq. 
Log,a 

23. » » c e) me 
24. » .TEQ-O.Logyar = W. 
25. a, bEQ.a=—i.b=-—1.xz4Q.o. lugar — Logo X Logab. 
26. » > » .0.1 = Logub Logra 

aeQ.a- = 1. Log x = Logex .o: 
27. Log1 —0 
28. Loga =1. 
29. 2, y sQ. 0. Log (zy) = Log x + Log y . 
30. » Log = — Loga— Log y . 
al. v£Q.mesq v o. Log z^" — m Log c. 

§ 8. 

a, b, c, d, a, b', P, q,2,y zéq.o: 
1Latra=—b,—,pab—a. 
2. 4a-=0.0:02=b.=.2=bja. 
3. 4—0.b-—0.0:az-—b.—s.^ 
4. a=0.b=0.0.ac=b. 
5. ar +b = g'z + b'. = . (a — d'je = b' —b. 
6. £+ y =a. x — y =b , = x = (a + b)j2 . y =(a—Db)2. 
7. P, q, p+9-=0.0:2+y=4,2|p=ylq.=.==pal(p+9).y ga (p-+4) . 
8. y+2=0.2 +g =b.x + y =c. =, £= (b+ c — a). y= (a+ 


c — DI, 2 — (a 2- b —c)i2. 


9. y-t-z—a—a .z--p—y =b. x + y —2--6.—. x = (b--e)2.y — ... 
10. ab'— a'b- = 0.0:a4 by = c.a'g + b'y = c'.—.x=(cb'—cd)(ab—a'b). 


y = (ac'—a'c)(ab'—a'b). 


11. x,y.q.-(1=0.y=0).ax-+by=0.a'0+Db'Yy=0.- =x, ya:=:ab—ab=—0. 
12. (a—b)(a—c)(b—c)-=0 .90:x + y +z=1 . ax+by+cz= d.a'a+bly— 


(d—b) (d —c) 


TR Y ER ... 


13. abc - —0.0:xy = a*.yz = b ze c p = 


2 — Formu!. 
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21. : 


22. 


23. 


24. 


25. 
26. 
21. 
28. 


29. 


30. 
31. 


ppp 


Ie o =, £ ze Au Dn 
( » =, 320 
pez 0 PTE H e 
a=O0.oizi=a.—=.c—O0O 
la<0.o x? = a . =x å 
: Ecc A" 
a+ po +q (4-4 E ics 

2 y? 
E TOYE CT EEE A 
Vi 2 4 
/ » =0.0: » € — an 
Yo Bb. De » =g. 

—b +V 

T il caia aie tr E 
) b 

» » —0.0: » = , = =— +" 
l a 
^ » DU cx efle » — A. 
x+y =a. xy =b. =. +y =a. (x — y)? = a! —4b. 
zZ+y=a x y? = b. = v+ry=a, awy =0* —v. 
e+y=—a.v—y'=b.=.a+y=a.ax—y)=—b. 
L y =a. gy =b. = . (@ >+ yj? —a--3b.(x MI =a— 2h. 

bò — 

BAY e y=db.=.e+y=d.0y= Mu 
gia- ya. 0 + y =b . = . x + y =b . 2y? — Aaen + bi— a—0. 


æ+ y5— a. g +y=b.=.% y =b . 5bxy(b'— ay)=b—a. 


8 9. 
«ie di. 
P=—1 
.qg=q-+iq. 
. £, Y, X', yeq.o:o+iy=u+iy.=.2=.y=Y'. 
» 0. (æ + iy) + (a iy) = (x 2-2) + ily + y). 
» .9.(z-r- iy) (e—riy) = (xæ'— TEE CHE 
. 2,YyEQ-0.mod (a+ in = Vry. 
> — .g*--y*-—0.0.[(x + iy) = (x — iy) — y?) . 
qoq. 
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Nm. $35 19 
10. (5) [81P1-20, 28-30, 41, 44, 45, 53-55; 82P1-13, 17, 21-31, 35-48; $3 
P1-13, 18; 84P1-34, 36-63; $8P1-13, 25-31]. 


m 
ii asqumeN.o.V'a=q'aze(z" =a). [Def.] 
m 
O A 


m 
12.a:q.a-=0.meN.o. num l:a =m 
m 
13. aeQ.o. n lalin. 
m 


14. ae — Q.0. y *a — (mod a) V'(— 1). 
A —1J 321, sl 


1 . 
16. Vara, EI, 


2n+1 2n4-1 


A A Kat 
4 

HSI 1, 1, 1, —1 
4 a . a 

19. Mat mn EV ti 4 


2 
20. Y "11 Li+VE+iV10—-2y5 —1-V5+1V10+215 
ak en : l 
6 3 3 
2. E O] T 
6 Va 
22. Da, E 
pue Vaca 
23. acq. yeQ.o (a+iy)=+ (ETET i Mé Pe») 
A.» Vy) I 
NUN mo 
UU ERIS T] 
2a 
po séi Ki Nati ao > mos E oa 
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20 TR — $ 10; 


8 10. 


a, b, C, LEQ.MEN.o: 


rm qmrl — 1] 

1. 2--— 1.0.2 ax" = a + aa OI -- ,,. + ax” — a = 
r=0 a— i 
rm amn+l — þm+l 

9. a-— b.0. ZZ OT br = ar + arl b+, + b^. io. 
r= a—b 

m! 
DN cime L ar br, 
( ) r= r! (m — r)! 
m(m— L 
= a^ + ma™—! b + A de es + mabm— + bn. 


een viet I 
4, MW. is ani K ANN s r bs (m—r=s. 
(a+b c) We n "uw EIE bs c 
r=m 
5. Er=1+2+ wu +m=m(m + 1)/2. 


rl 
6. Zi r= 1? 4- 2? -- L m? — m/m + 1) (2m + 1/6 
7. Z PI ee (ÈZ rẹ. 
8. Z ri = m5 + m^|2 — m?|3 — m;30. 
9, Z r5 — m^5|6 + m?|2 + 5m^|12 — m/12. etc. 
10, 3/7 (7+1) =m(m-+1) (m + 23. 
11. 2 1r(r+1) (r + 2) = m(m + 1) (m + 2) (m + 3)4 . 


12. SE PAS (r s) = [MZ (m s)]l(n 2). 


te nme 
r=n—1 n(n — 1) 
13. GER (0205) die E de 
14, > Ze (2r2-1)— 12-34-5-2- ... te (0n — 1) — m*. 


END) a «99 Lay Yi) Yo) ve Yn, MWE Qi 0f 
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